Objective. To review systematic reviews and meta-analyses of integrated care programmes in chronically ill patients, with a focus on methodological quality, elements of integration assessed and effects reported.
Introduction
Integration within and between outpatient and inpatient sectors and collaboration between physicians and other healthcare professionals are central to high-quality patient care [1] . Due to the massive increase in highly specialized diagnostic and therapeutic approaches in recent decades, effective multidisciplinary collaboration has become both increasingly important and increasingly difficult [2] . Lack of integration can make care processes incoherent, redundant or error prone. Integration of care is particularly salient in patients with chronic and multimorbid disease, who require consistent management over long periods of time [3] .
Despite increasing interest, a widely accepted definition of 'integrated care' is lacking at present. A comprehensive review of the literature identified close to 180 definitions of terms and concepts that are relevant to one or several aspects of integration of care [4] . This situation has been described as 'the imprecise hodgepodge of integrated care' [5] . Integrated care covers a variety of different concepts and programmes intended to foster coordination within and between healthcare organizations, with the goal to improve the experience of patients, the outcomes of care and enhance overall efficiency of health systems [6] .
It is important to distinguish between integrated care and integration: integrated care is an organizing principle for care delivery; integration describes the methods, processes and models to achieve such delivery of care [6] . Important dimensions of integration include (i) the 'orientation of integration' (horizontal integration, where similar professionals or care organizations at the same level of care join together and vertical integration, where professionals or care organizations align over several levels with upstream and downstream care providers), (ii) the 'type of integration' (e.g. institutional or service integration) and (iii) the 'focus of integration' (e.g. patients with specific chronic diseases). Ten principles of successfully integrated healthcare systems, which define key areas for restructuring, organizational flexibility and adaptation to local context, have been proposed by Suter et al. [7] . Table 1 summarizes and illustrates these key principles.
Several systematic reviews have investigated the effectiveness of integrated care programmes for chronic disease patients. A 2005 review of 13 such systematic reviews concluded that integrated care programmes have positive effects on the quality of care, but that diverse and inaccurate definitions of integrated care made interpretation difficult [8] . We updated the previous review with a focus on the methodological quality of relevant systematic reviews and meta-analyses, and the elements of integration assessed in the different reviews, based on 10 key principles of integrated healthcare (Table 1 ).
Methods
Our study followed recommendations for systematic reviews of healthcare interventions [9] , which are also called metareviews. It was based on clearly defined inclusion criteria, a comprehensive search of the literature, assessment of the methodological quality of eligible reviews and a synthesis and critical appraisal of the evidence.
Inclusion criteria
We included published systematic reviews and meta-analyses on the effects of integrated care programmes in adult patients with chronic non-communicable diseases, except addiction and mental disorders. We defined systematic reviews as reviews that had been prepared using a systematic approach, in an attempt to minimize biases and random errors, which was documented in the Materials and methods section. We defined meta-analyses as reviews that statistically combined the results of different primary studies to obtain an overall estimate of effects [10] . We pragmatically defined integration of healthcare as the provision of multidisciplinary interventions at different stages of the care process in two or more different institutional Physicians are effectively integrated at all levels of the system and play leadership roles in the design, implementation and operation of the health system 9. Governance structure Governance structures promote integration through representation of stakeholder groups involved in the delivery of healthcare along its continuum, including physicians and the community 10. Financial management Financing mechanisms allow pooling of funds across services, for example, through global capitation, which pays for all insured health and some social services required by the enrolled population.
Adapted from Suter et al. [7] .
areas [3] . We also included reviews that reported on transition of services and end-of-life care.
Outcomes
Outcomes of interest were patient-centred outcomes, process quality, use of healthcare resources and costs. Supplementary Table S1 ). The searches were not restricted by age, language, publication date or country. We identified additional articles by handsearching the reference lists of the included reviews.
Selection and quality assessment of reviews
Two authors independently screened titles and abstracts and assessed the full texts of potentially eligible abstracts for inclusion. Differences were resolved in discussion or consensus with a third author. We used the 11-item Assessment of Multiple Systematic Reviews (AMSTAR) instrument to assess the methodological quality of systematic reviews, which is recommended for this purpose [9, 11] . Two authors carried out independent assessments and resolved differences in discussion with a third author.
Assessment of integrated care programmes and outcomes
We extracted the components of integrated care assessed by the different reviews using the list of 10 key principles of organizational integration in healthcare (Table 1 ) [7] . For example, patient focus is demonstrated by needs assessments that translate into service planning and information management and internal processes to improve patient satisfaction and outcomes. Patient focus also encourages patient engagement and participation with opportunities for input on various levels [7] . We assessed reviews and examined whether or not one or more of these aspects had been assessed. We grouped outcomes as follows: clinical (e.g. morbidity, symptoms, disease control and mortality), functional (e.g. functional status, exercise capacity and level of disability), patient-reported (e.g. patient satisfaction, quality of life, health literacy and patient preferences), process (e.g. adherence to treatment guidelines, treatment compliance, physician behaviour and contact with services), use of healthcare resources (e.g. hospital admissions and re-admissions, visits to general practitioners or emergency departments) and costs (direct and indirect costs to patients, payers or society).
Data extraction and synthesis
We designed standardized data collection forms, piloted and revised them and extracted information on the bibliographic details of the review, study designs and operational definition of integrated care considered in the systematic reviews, the study populations and outcomes. We classified primary studies as randomized controlled trials (RCTs), non-randomized studies with concurrent control groups, before-after studies, ecological studies or as other observational studies. Two authors extracted the data and one author cross-checked all extracted data. Differences were resolved in discussion. All data were extracted from the systematic reviews; we did not extract any data from individual study reports. Data were analysed using descriptive statistics (median, range and percentage). The number of reviews indicating a beneficial effect over all reviews assessing the outcome was tabulated by outcome and disease area. No meta-analysis was performed.
Results

Identification of eligible reviews
Our searches of electronic databases and reference lists identified a total of 3610 unique citations; of whom, 3492 were excluded based on titles and abstracts. The full text of 118 articles were examined in detail. After excluding 90 articles (see Supplementary Appendix for bibliographic details), 27 reviews, reported in 28 publications, met inclusion criteria. Of those, 26 were published in English and one in German [38] . Figure 1 shows the flow of study selection.
Characteristics of reviews
The 27 reviews were published from 1997 to 2012; the median year of publication was 2005 (Table 2) . Nineteen reviews reported the total number of study participants; this number ranged from 669 to 35 484 patients. Chronic heart failure (CHF; n = 12) was the most common medical condition examined, followed by diabetes mellitus (DM; n = 7), chronic obstructive pulmonary disease (COPD; n = 7), asthma (n = 5), hypertension (n = 3), cancer (n = 2) and rheumatoid arthritis (n = 2). Seventeen reviews (63%) included both RCTs of integrated care interventions and studies where comparisons were not randomized; seven reviews (26%) exclusively focused on RCTs and three reviews did not report the type of studies they included. Eighteen reviews (68.0%) included a meta-analysis to statistically combine results of primary studies. A detailed description of the 27 reviews, with disease area, terms used to describe integrated care, specific aims and conclusions, is given in Supplementary Table S2 .
'Disease management' was the most frequently used term for integrated care. Other terms included 'case management', 'shared care', 'managed care', 'comprehensive care', 'multidisciplinary care', 'organised and coordinated care', 'team care', 'managed care cooperation' and 'chronic care models' (Supplementary  Table S2 ). Among the 10 key principles, comprehensive services across the care continuum, patient focus and standardized care delivery through inter-professional teams were assessed in most reviews, and performance management, information systems and physician integration in about half of reviews (Table 2) . Fifteen reviews (56%) evaluated five or more of the principles. Only one review focused on organizational culture and leadership and governance structure [24] . A description of the integrated care programmes and outcomes evaluated in the reviews is available in Supplementary Table S3 . Unfortunately, the description of the programmes and interventions was often superficial and incomplete, hampering a detailed assessment of the different components and interventions. Supplementary Table S4 lists the key principles of integrated care assessed based on the information provided in the reviews.
The methodological and reporting quality of reviews varied widely. The median number of AMSTAR criteria met was 5. Reporting was very poor for one review [31] ; none of the criteria was clearly met. A Cochrane review met 10 of the 11 criteria [34] . Six reviews scored on eight to nine criteria [12, 17, 18, 29, 30, 32, 39] . The assessments of the methodological quality by AMSTAR item are shown in Fig. 2 and Table 3 . Twenty-six reviews (96%) defined a priori research questions and inclusion criteria, 20 (74%) employed duplicate study selection and data extraction, 20 (74%) did a comprehensive literature search, 2 (7%) searched for grey or non-English literature, 3 (11%) provided a list of included and excluded studies, 6 (22%) described the characteristics of the included studies, 22 (82%) assessed and documented their quality and 21 (78%) used the data on the quality of primary studies appropriately when formulating conclusions. Seventeen of 18 meta-analyses (94%) used appropriate statistical methods and 10 (56%) assessed publication bias. Finally, two reviews (7%) considered potential conflicts of interest.
Characteristics of primary studies included in reviews A total of 824 primary studies (range: 4-112 per review) had been included in the 27 reviews. The design of studies was reported in 24 reviews: of 637 studies, 480 (75%) were described as RCTs, and 157 (25%) were studies where comparisons had not been randomized (Table 1 ). All but four reviews reported the setting where the primary studies were conducted. Settings varied widely from inpatient to outpatient care, and included home care, nursing home, rehabilitation centre, community hospital and secondary and tertiary care settings. A detailed description of the primary studies by review is given in Supplementary Table S5 , including the number and setting of studies, the study designs and the age and gender distribution of study populations.
Outcomes
The use of healthcare resources was the most frequently examined outcome, followed by patient-reported and functional outcomes, and costs to patients, payers or society. Process-related and clinical outcomes were assessed in less than half of reviews ( Table 2 ). The effects of integrated care found in the 27 reviews are summarized in Table 4 for CHF, diabetes mellitus, COPD and asthma. For outcome assessed in at least two reviews, the table shows the number of reviews that assessed the outcome, and number of reviews that showed a statistically significant (P < 0.05) beneficial effect or trend in the direction of benefit. For CHF, the majority of relevant reviews reported that integrated care programmes reduced mortality and hospital admissions and readmissions, as well as visits to the emergency department. For diabetes mellitus, the majority of reviews showed that glycaemic control, adherence to treatment guidelines and quality of life were improved, and hospital admissions reduced. Similarly, for COPD, reviews showed an improvement in the adherence to treatment guidelines, a reduction in hospital readmissions and length of hospital stays, and a reduction in visits to the emergency department. For asthma, all relevant reviews indicated an improvement in the adherence to treatment guidelines and two of the three reviews showed a reduction in hospital admissions. Of note, few reviews found that costs were reduced and no review found any evidence of harm of integrated care programmes (Table 4) .
Discussion
Summary of main findings
In this meta-review of reviews, we identified 27 systematic reviews of studies comparing integrated care interventions with usual care. Reviewers found beneficial effects of integration of care on several outcomes, including reduced mortality, reduced hospital admissions and re-admissions, improved adherence to treatment guidelines and quality of life. Of note, there was little evidence for a reduction in direct or indirect costs. The methodological and reporting quality of these reviews was mixed: only a minority of reviews searched for unpublished literature and described the included studies in detail, and not all meta-analyses addressed publication bias. However, most reviewers had performed a comprehensive search of electronic databases, had clearly defined inclusion criteria, selected eligible studies in duplicate and assessed the methodological quality of individual studies. The reviews generally assessed only few of the principles of integrated healthcare systems proposed in 2009 (Table 1 ) [7] . The use of information systems to track utilization and assess outcomes was examined in less than half of reviews, only five reviews considered organizational cultures and leadership and no review assessed financing mechanisms. This is perhaps not surprising considering that many of the reviews were done before the 10 principles were published [7] . Furthermore, the limited number of components assessed probably reflects poor reporting of integrated care interventions in the individual studies.
Strengths and weaknesses of this meta-review
Systematic reviews are 'studies of studies'. They may focus on any type of study, including, for example, randomized drug trials, accuracy studies of diagnostic tests or randomized or non-randomized comparative studies of integrated care programmes [10] . Systematic reviews and meta-analyses have become increasingly important since the 1990s, with thousands of such reviews published every year. For example, a search in March 2014 of PubMed with free text words 'meta-analysis' and 'systematic reviews' in the title returned 11 320 items for 2013 alone. This means that decision makers are now confronted with many different reviews, including, as demonstrated here, in the field of integrated care. Meta-reviews of systematic reviews are, therefore, a logical next step [9] . Indeed, the Cochrane Collaboration introduced reviews of Cochrane reviews in 2009 [40] . Methodological standards for such meta-reviews have been proposed, which closely follow the principles and procedures established for systematic reviews of primary studies [9] . They share the well-documented advantages of systematic reviews over the traditional, narrative approach to reviewing [10] . The present meta-review was based on clearly defined inclusion criteria, a comprehensive search of the literature and included an assessment of the methodological quality of eligible reviews and a qualitative synthesis and critical appraisal of the evidence. A particular strength of our review is that we examined to what extent reviews assessed interventions with respect to the 10 key principles of health systems integration proposed by Suter et al. [7] . We felt that these principles were suitable for this purpose because they comprehensively cover the concepts of integrated care and are applicable to a broad range of integrated care programmes. We restricted our study to systematic reviews and meta-analyses, and excluded narrative reviews. However, the incomplete assessment of the nature of interventions did not allow us to identify the components of care integration that are most strongly associated with beneficial outcomes. We stress that the 10 principles proposed by Suter et al. [7] for successful health systems integration are plausible, but at present they lack a strong empirical evidence base.
Findings in context with other reviews
The present review was inspired by the 2005 overview by Ouwens et al. [8] which used closely similar inclusion criteria and focused on definitions and components of integrated care programmes. Our focus was on the methodological quality of Figure 2 Proportion of systematic reviews that addressed each of the methodological quality items of the AMSTAR tool; based on 27 included systematic reviews.
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Several recent meta-reviews have used the AMSTAR instrument [11] when assessing the quality of systematic reviews. For example, Parker et al. [41] obtained a median number of positive answers of 6 (range 0-11) among 27 systematic reviews of interventions in maternal anaemia, Brouwers et al. [42] a median number of 7 (range 3-11) for 17 systematic reviews of knowledge translation interventions in cancer control and Hemming et al. [43] a median number of 6 (range 0-9) for reviews of studies comparing staples with sutures in surgery. Although the AMSTAR checklist was not intended by the authors as a quality score [11] , it is increasingly used in this way. For example, Parker et al. defined high quality as ≥9, intermediate quality as 5-8 and low quality as ≤4 positive answers. This is problematic for several reasons. Scores are not strictly comparable across reviews because they depend on whether or not the systematic review included a meta-analysis: 2 of the 11 AMSTAR items are only applicable to meta-analyses. Reviewers may have taken the well-considered and appropriate decision not to do a meta-analysis, for example, because of pronounced heterogeneity in study populations, interventions and results. It is a limitation of AMSTAR that the way reviewers dealt with heterogeneity and the appropriateness of doing a meta-analysis is not covered by the instrument. Furthermore, a score gives the same weight to all items; however, their importance may well vary between systematic reviews. For example, conflicts of interest may be more important for drugs than other interventions, and some items in AMSTAR measure the quality of reporting, rather than methodological quality. This issue has been discussed in depth in the context of scoring the quality of RCTs [44, 45] .
Conclusions
Our meta-review adds to a growing body of evidence showing that integrated care programmes can improve patient-centred outcomes, process quality and reduce the use of some healthcare resources in chronic diseases such as CHF, diabetes mellitus or COPD. However, it is unclear which components or interventions should be prioritized in integrated care programmes to maximize their benefit. The present and an earlier meta-review [8] Only outcomes assessed by at least two reviews are shown. LDL, low density lipoprotein; ED, emergency department; CHF, chronic heart failure; COPD, chronic obstructive pulmonary disease.
a Number of reviews showing positive trends or significant (P < 0.05) improvements associated with integrated care models over the number of reviews that examined this outcome. Adherence to treatments or diets, provider adherence to guidelines including the screening for risk factors or conditions, improved patient self-care and knowledge as a result of improved adherence of providers to guidelines.
interventions replicated. Guidelines for the reporting of complex interventions in healthcare have recently been proposed [46] and may contribute to improving the reporting of comparative studies of integrated care in the future. Systematic reviews and meta-reviews can then be used to identify the components associated with beneficial outcomes within and across different chronic diseases. Ethical approval is not required for this study.
What is already known on this topic • There is great interest in integration of care, but dimensions of integration, patient populations and medical conditions vary widely across studies.
• Many systematic reviews of studies of integrated care programmes in chronic diseases have been done. What this study adds • This meta-review of 27 systematic reviews of integrated care programmes showed that the methodological quality was mixed: few reviews searched for unpublished literature or described the primary studies and interventions in detail.
• The reviews generally assessed only some of the key components of integrated healthcare systems; organizational culture or governance structure were rarely considered.
• Benefits of integrated care consistently shown in reviews included reduced use of healthcare resources and improved adherence to treatment guidelines. Few reviews showed reductions in costs.
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